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PROBLEM TO BE SOLVED: To provide an ink-jet head with high size 
accuracy and positioning accuracy, and a production method thereof. 
SOLUTION: A highly oriented film to be a vibrating plate 7 is adhered on a 
spacer 3. An island part 9 is formed thereon with a photosensitive resin film. 
The island part 9 elongates in the longitudinal direction of a pressure 
generating room 4 for efficiently transmitting dislocation of a piezoelectric 
oscillator 1 1 . By accordingly forming the island part 9 of a photosensitive 
resin film integrally with the spacer 3 and the vibrating plate 7, an ink-jet 
head with little printing quality irregularity can be produced with a high yield. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The ink-jet head characterized by the aforementioned island section being a photopolymer in the ink-jet head which 
consists of the nozzle plate which the nozzle was able to open, the spacer which forms a pressure occurrence room, an ink supply 
way, and a common ink room, a passage unit formed from the diaphragm equipped with the island section which is joined to a 
spacer and counters the aforementioned pressure occurrence room, and a piezoelectric transducer in the longitudinal-oscillation 
mode which makes an ink drop breathe out in contact with the aforementioned island section. 

[Claim 2] In the manufacture technique of manufactiiring an ink-jet head according to claim 1 (a) The process which joins a 
macromolecule oriented film to the spacer with which the pressure occurrence room, the ink supply way, and the common ink 
room were formed with adhesives, (b) The process which forms the photopolymer layer which forms the island section on the 
aforementioned macromolecule oriented film, (c) The process which exposes the aforementioned photopolymer layer and prints 
the pattern of the aforementioned island section, (d) The process which develops the exposed aforementioned photopolymer layer 
and forms the aforementioned island section, (e) The manufacture technique of the ink-jet head characterized by including the 
process which stiffens the aforementioned island section by one or more processings among heat-treatment, UV-irradiation 
processing, or electron-beam-irradiation processing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the structure and its manufacture technique of the ink-jet 

head which makes the piezoelectric transducer in the longitudinal-oscillation mode a driving source. 

[0002] 

[Description of the Prior Art] The pitch between nozzles is in a reduction inclination, and carry out anisotropic etching of the 
silicon-single-crystal wafer, fix with adhesives the nozzle plate and diaphragm which were produced by this by other technique, 
and constitute a passage unit, in order to raise the recording density of an ink-jet head, transmit the variation rate of a piezoelectric 
transducer to this, and a pressure occurrence room is made to generate a pressure, and it is constituted so that an ink drop may be 
made to breathe out from a nozzle with this pressure. 

[0003] Thus, since the width of face of a pressure occurrence room will become very small if the array density of a pressure 
occurrence room becomes large, it will be necessary to make the whole longitudinal direction of a pressure occurrence room 
transform efficiently. Therefore, a heights long to the longitudinal direction of a pressure occurrence room and the so-called island 
section are formed on a diaphragm, and the variation rate of a piezoelectric transducer is transmitted to the diaphragm through 
this island section. 

[0004] The technique by electroplating of the nickel with which the technique of forming this island section is indicated by the 
example of JP,6-143573,A, and the technique of etching the metal sheet metal currently indicated by the example of 
JP,8-187868,A are proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there was a technical probrem which is listed to a degree in a proior art. By 
the technique of forming the island section by electroplating of the nickel of JP,6-143573,A first, the technical probrem that it was 
very difficult to manage the height of the island section occurred. If the heights of the island section differ for every pressure 
occurrence room, since the amounts of diaphragm deflections after an ink-jet head assembly will differ for every pressure 
occurrence room and every head and dispersion will arise in an ink regurgitation property, a quality of printed character 
deteriorates. 

[0006] Moreover, since etching was not stabilized by the technique of forming the island section by etching in the metal thin film 
of JP,8- 1 87868,A, the technical probrem that the yield was very low occurred. 

[0007] Moreover, when it was common in both of the above-mentioned technique and the diaphragm and spacer after island 
formation were joined, the technical probrem that position doubling was difficult occurred. Although less than **10-micron 
position ****** was demanded for securing a quality of printed character, when priority is given to precision and position 
doubling is carried out, working efficiency falls, and when priority is given to working efficiency, position doubling precision 
becomes a fall, as a result the cause by which the ink regurgitation property for every head varies. 

[0008] this invention solves these technical probrems and the purpose is offering the ink-jet head with high dimensional accuracy 

and position doubling precision, and its manufacture technique, 

[0009] 

[Means for Solving the Problem] The ink-jet head of this invention consists of the nozzle plate which the nozzle was able to open, 
a spacer which forms a pressure occurrence room, an ink supply way, and a common ink room, a passage unit formed from the 
diaphragm equipped with the island section which is joined to a spacer and counters the aforementioned pressure occurrence 
room, and a piezoelectric transducer in the longitudinal-oscillation mode which makes an ink drop breathe out in contact with the 
aforementioned island section, and it is characterized by forming the aforementioned island section by the photopolymer. 
[0010] Moreover, the manufacture technique of the ink-jet head of this invention (a) The process which joins a macromolecule 
oriented film to the spacer with which the pressure occurrence room, the ink supply way, and the common ink room were formed 
with adhesives, (b) The process which forms the photopolymer layer which forms the island section on the aforementioned 
macromolecule oriented film, (c) The process which exposes the aforementioned photopolymer layer and prints the pattern of the 
aforementioned island section, (d) It is characterized by including the process which develops the exposed aforementioned 
photopolymer layer and forms the aforementioned island section, and the process which stiffens the aforementioned island section 
by one or more processings among (e) heat-treatment, UV-irradiation processing, or electron-beam-irradiation processing. 
[0011] 
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[Embodiments of the Invention] Below, it explains based on the example illustrating the detail of this invention. Drawing 1 is an 
assembly perspective diagram of this invention, and drawing 2 is a cross section of the ink-jet head of this invention. The passage 
unit is constituted by the spacer 3 which divides the nozzle plate 1 and the pressure occurrence room 4 in which many nozzles 2 
were formed, the ink supply way 5, and the reservoir 6, and the diaphragm 7 in which the island section 9 was formed. The spacer 
3 and the diaphragm 7 in which the island section 9 was formed are formed by one so that it may mention later. 
[001 2] A macromolecule oriented film is used for a diaphragm 7, and the island section 9 is formed in the front face by forming 
and hardening [ expose, develop and ] a photopolymer layer. This island section 9 is formed in the central field of the cross 
direction of the pressure occurrence room 4 for a long time at the longitudinal direction of the pressure occurrence room 4, and a 
diaphragm 7 receives the variation rate by the piezoelectric transducer 1 1 mentioned later through this island section 9. 
[00 1 3] the vibrator unit hold to which the vibrator unit 1 0 constituted by fixing to a stationary plate 1 2 two or more piezoelectric 
transducers 1 1 which have the longitudinal-oscillation mode was formed in the pedestal 13 — it holds in a hole 14, it is positioned 
so that the island section 9 of a diaphragm 7 may be contacted in a nose of cam, and it is fixed to the pedestal 1 3 through the 
stationary plate 1 2 

[001 4] The ink supply pipe 1 5 linked to an ink tank is formed in the pedestal 1 3, and the common reservoir 6 constituted by the 
spacer 3 through the ink feed hopper 8 of a diaphragm 7 in the nose of cam is open for free passage. In addition, the passage unit 
constituted by a nozzle plate 1 , the spacer 3, and the diaphragm 7 is fixed to a pedestal 1 3 with a frame 16, and a head is fixed to 
carriage through a substrate 17. 

[001 5] Next, the manufacture technique which forms the spacer 3 and the diaphragm 7 which were mentioned above, and the 
island section 9 by one is explained according to drawing 3 . Although only one spacer is displayed drawing, this process is 
performed in a wafer process like a semiconductor manufacturing process, and many spacers 3 are formed in the silicon substrate 
of one sheet. When only calling it a spacer 3 by the following explanations, the thing of the wafer status is put. 
[0016] (Example) In this example, the spacer 3 with which the pressure occurrence room 4, the ink feed hopper 5, the reservoir 
6, etc, were formed first is formed by the alkali anisotropic etching of a silicon single crystal (a). 

[001 7] The field by the side of the diaphragm of this spacer 3 is coated with adhesives, a macromolecule oriented film, for 
example, the oriented film of polyphenylene sulfide resin (PPS), is pasted up, and it considers as a diaphragm 7 (b). Next, the 
photopolymer film 7 1 is formed on a diaphragm 7 (c). Ultraviolet rays are irradiated through the photo-mask pattern of the island 
section 9 which made position doubling this photopolymer film 7 1 , and the pattern 72 of the island section 9 is printed (d). The 
pattern of the fractions which need to leave a photopolymer film in addition to island section 9, such as a fraction to which a 
pedestal 1 3 is joined at this time, is also printed simultaneously. 

[001 8] After developing this photopolymer film 7 1 and forming the island section 9, the island section 9 is stiffened (e). At this 

time, the island section was stiffened on condition that Table 1 , and the sample 1 and the sample 2 were produced. 

[0019] 

[Table 1] 
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[0020] Then, the ink feed hopper 8 is formed in the diaphragm 7 of the reservoir 6 section by suitable technique, such as laser and 
a press, (f). 

[002 1 ] It is possible to form a spacer 3, the diaphragm 7, and the island section 9 by one by such manufacture technique. Then, a 
spacer 3 is cut for each head of every after pasting up a nozzle plate 1 on a spacer 3, and an ink-jet head is assembled. 
[0022] (Example 1 of a comparison) For the comparison, by electroplating of nickel, the island section was formed on the 
diaphragm and the ink-jet head was assembled. On the diaphragm in which the metal thin film with a thickness of 5000A or less 
was formed, the pattern of the island section is formed by the resist and the island section is formed by electroplating of nickel. 
After removing the resist of a plating mask, a nozzle plate, a spacer, and a diaphragm are pasted up, a spacer is cut for each head 
of every, and an ink-jet head is assembled. 

[0023] (Example 2 of a comparison) Again, for the comparison, by etching of metal sheet metal, the island section was formed on 
the diaphragm and the ink-jet head was assembled. On the sheet metal with a thickness [ which was pasted up with the diaphragm 
] of 30 microns of SUS, the pattern of the island section is formed by the resist, and the island section is formed by etching by the 
ferric oxide aqueous solution. After removing the resist of an etching mask, a nozzle plate, a spacer, and a diaphragm are pasted 
up, a spacer is cut for each head of every, and an ink-jet head is assembled. 

[0024] Thus, the percent defective at the time of conducting a printing check after height dispersion of the island section of the 
manufactured ink-jet head, a dimensional accuracy, the position gap precision of a spacer and the island section, and ink-jet head 
assembly is shown in Table 2. 
[0025] 
[Table 2] 
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[0026] Consequently, the percent defective of island section height dispersion, a dimensional accuracy, the position gap precision 
of a spacer and the island section, and a printing check is greatly improved by this invention. 

[0027] Thus, since the island section 9 is formed with the photopolymer film, compared with the case where it forms by 
electroplating metallurgy group etching, a dimensional accuracy can be made very high. Moreover, since a positioning of a spacer 
3 and the island section 9 can carry out in the position doubling precision of a ********** process, it can make a position gap 
very small compared with a conventional method. 

[0028] In addition, in the above-mentioned example, although the spacer formed of silicon anisotropic etching is used, if a 
precision prescribe is filled, the spacer produced by other quality of the materials, such as injection molding of plastics, metaled 
press working of sheet metal, and plating of a metal, and the process is also usable. 

[0029] Moreover, although the polyphenylene sulfide (PPS) resin is used as a macromolecule oriented film in the 
above-mentioned example Other polymeric materials which can be extended, for example, a polyimide (PI) resin, a polyether 
imide (PEI) resin, A boria ********** (PAI) resin, a poly-rose van acid (PPA) resin, A poly-ape phone (PSF) resin, a polyether 
sulphone (PES) resin, A polyether ketone (PEK) resin, a polyether ether ketone (PEEK) resin, A polyolefine (APO) resin, a 
polyethylenenaphthalate (PEN) resin, an aramid resin, polypropylene resin, a vinylidene chloride resin, polycarbonate resin, etc. 
can also be used. 

[0030] Moreover, although the film-like thing is used as a photopolymer which forms the island section, as long as conditions, 
such as a dimensional accuracy, suit, the spin coat of a liquefied photosensitive polyimide, the photoresist, etc. may be carried out, 
and they may be used. 
[0031] 

[Effect of the Invention] The nozzle plate in which the nozzle was opened by this invention as explained above, The spacer which 
forms a pressure occurrence room, an ink supply way, and a common ink room, The passage unit formed from the diaphragm 
equipped with the island section which is joined to a spacer and counters the aforementioned pressure occurrence room, In order 
to form the island section by the photopolymer in the ink-jet head which consists of a piezoelectric transducer in the 
longitudinal-oscillation mode which makes an ink drop breathe out in contact with the aforementioned island section, A 
dimensional accuracy and the positioning accuracy with a spacer are very high, and an ink-jet head can be manufactured by the 
high yield, 

[0032] Furthermore, since the positioning accuracy of the island section and a spacer is high, ink regurgitation property 
dispersion for every head can be reduced, and a quality of printed character can be stabilized. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the structure and its manufacture technique of the ink-jet 
head which makes the piezoelectric transducer in the longitudinal-oscillation mode a driving source. 
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PRIOR ART 



[Description of the Prior Art] The pitch between nozzles is in a reduction inclination, and carry out anisotropic etching of the 
silicon-single-crystal wafer, fix with adhesives the nozzle plate and diaphragm which were produced by this by other technique, 
and constitute a passage unit, in order to raise the recording density of an ink-jet head, transmit the variation rate of a piezoelectric 
transducer to this, and a pressure occurrence room is made to generate a pressure, and it is constituted so that an ink drop may be 
made to breathe out from a nozzle with this pressure. 

[0003] Thus, since the width of face of a pressure occurrence room will become very small if the array density of a pressure 
occurrence room becomes large, it will be necessary to make the whole longitudinal direction of a pressure occurrence room 
transform efficiently. Therefore, a heights long to the longitudinal direction of a pressure occurrence room and the so-called island 
section are formed on a diaphragm, and the variation rate of a piezoelectric transducer is transmitted to the diaphragm through 
this island section. 

[0004] The technique by electroplating of the nickel with which the technique of forming this island section is indicated by the 
example of JP,6-143573,A, and the technique of etching the metal sheet metal currently indicated by the example of 
JP,8-187868,A are proposed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The nozzle plate in which the nozzle was opened by this invention as explained above, The spacer which 
forms a pressure occurrence room, an ink supply way, and a common ink room, The passage unit formed from the diaphragm 
equipped with the island section which is joined to a spacer and counters the aforementioned pressure occurrence room, In order 
to form the island section by the photopolymer in the ink-jet head which consists of a piezoelectric transducer in the 
longitudinal-oscillation mode which makes an ink drop breathe out in contact with the aforementioned island section, A 
dimensional accuracy and the positioning accuracy with a spacer are very high, and an ink-jet head can be manufactured by the 
high yield. 

[0032] Furthermore, since the positioning accuracy of the island section and a spacer is high, ink regurgitation property 
dispersion for every head can be reduced, and a quality of printed character can be stabilized. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, there was a technical probrem which is listed to a degree in a proior art. By 
the technique of forming the island section by electroplating of the nickel of JP,6-143573,A first, the technical probrem that it was 
very difficult to manage the height of the island section occurred. If the heights of the island section differ for every pressure 
occurrence room, since the amounts of diaphragm deflections after an ink-jet head assembly will differ for every pressure 
occurrence room and every head and dispersion will arise in an ink regurgitation property, a quality of printed character 
deteriorates. 

[0006] Moreover, since etching was not stabilized by the technique of forming the island section by etching in the metal thin film 
of JP,8-187868,A, the technical probrem that the yield was very low occurred. 

[0007] Moreover, when it was common in both of the above-mentioned technique and the diaphragm and spacer after island 
formation were joined, the technical probrem that position doubling was difficult occurred. Although less than **10-micron 
position ****** was demanded for securing a quality of printed character, when priority is given to precision and position 
doubling is carried out, working efficiency falls, and when priority is given to working efficiency, position doubling precision 
becomes a fall, as a result the cause by which the ink regurgitation property for every head varies. 

[0008] this invention solves these technical probrems and the purpose is offering the ink-jet head with high dimensional accuracy 
and position doubling precision, and its manufacture technique. 
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MEANS 



[Means for Solving the Problem] The ink-jet head of this invention consists of the nozzle plate which the nozzle was able to open, 
a spacer which forms a pressure occurrence room, an ink supply way, and a common ink room, a passage unit formed from the 
diaphragm equipped with the island section which is joined to a spacer and counters the aforementioned pressure occurrence 
room, and a piezoelectric transducer in the longitudinal-oscillation mode which makes an ink drop breathe out in contact with the 
aforementioned island section, and it is characterized by forming the aforementioned island section by the photopolymer. 
[0010] Moreover, the manufacture technique of the ink-jet head of this invention (a) The process which joins a macromolecule 
oriented film to the spacer with which the pressure occurrence room, the ink supply way, and the common ink room were formed 
with adhesives, (b) The process which forms the photopolymer layer which forms the island section on the aforementioned 
macromolecule oriented film, (c) The process which exposes the aforementioned photopolymer layer and prints the pattern of the 
aforementioned island section, (d) It is characterized by including the process which develops the exposed aforementioned 
photopolymer layer and forms the aforementioned island section, and the process which stiffens the aforementioned island section 
by one or more processings among (e) heat-treatment, UV-irradiation processing, or electron-beam- irradiation processing. 
[0011] 

[Embodiments of the Invention] Below, it explains based on the example illustrating the detail of this invention. Drawing 1 is an 
assembly perspective diagram of this invention, and drawing 2 is a cross section of the ink-jet head of this invention. The passage 
unit is constituted by the spacer 3 which divides the nozzle plate 1 and the pressure occurrence room 4 in which many nozzles 2 
were formed, the ink supply way 5, and the reservoir 6, and the diaphragm 7 in which the island section 9 was formed. The spacer 
3 and the diaphragm 7 in which the island section 9 was formed are formed by one so that it may mention later. 
[0012] A macromolecule oriented film is used for a diaphragm 7, and the island section 9 is formed in the front face by forming 
and hardening [ expose, develop and ] a photopolymer layer. This island section 9 is formed in the central field of the cross 
direction of the pressure occurrence room 4 for a long time at the longitudinal direction of the pressure occurrence room 4, and a 
diaphragm 7 receives the variation rate by the piezoelectric transducer 1 1 mentioned later through this island section 9. 
[0013] the vibrator unit hold to which the vibrator unit 10 constituted by fixing to a stationary plate 12 two or more piezoelectric 
transducers 1 1 which have the longitudinal-oscillation mode was formed in the pedestal 1 3 -- it holds in a hole 14, it is positioned 
so that the island section 9 of a diaphragm 7 may be contacted in a nose of cam, and it is fixed to the pedestal 1 3 through the 
stationary plate 1 2 

[0014] The ink supply pipe 15 linked to an ink tank is formed in the pedestal 13, and the common reservoir 6 constituted by the 
spacer 3 through the ink feed hopper 8 of a diaphragm 7 in the nose of cam is open for free passage. In addition, the passage unit 
constituted by a nozzle plate 1 , the spacer 3, and the diaphragm 7 is fixed to a pedestal 1 3 with a frame 1 6, and a head is fixed to 
carriage through a substrate 17. 

[0015] Next, the manufacture technique which forms the spacer 3 and the diaphragm 7 which were mentioned above, and the 
island section 9 by one is explained according to drawing 3 . Although only one spacer is displayed drawing, this process is 
performed in a wafer process like a semiconductor manufacturing process, and many spacers 3 are formed in the silicon substrate 
of one sheet. When only calling it a spacer 3 by the following explanations, the thing of the wafer status is put. 
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EXAMPLE 



(Example) In this example, the spacer 3 with which the pressure occurrence room 4, the ink feed hopper 5, the reservoir 6, etc. 
were formed first is formed by the alkali anisotropic etching of a silicon single crystal (a). 

[001 7] The field by the side of the diaphragm of this spacer 3 is coated with adhesives, a macromolecule oriented film, for 
example, the oriented film of polyphenylene sulfide resin (PPS), is pasted up, and it considers as a diaphragm 7 (b). Next, the 
photopolymer film 71 is formed on a diaphragm 7 (c). Ultraviolet rays are irradiated through the photo-mask pattern of the island 
section 9 which made position doubling this photopolymer film 7 1 , and the pattern 72 of the island section 9 is printed (d). The 
pattern of the fractions which need to leave a photopolymer film in addition to island section 9, such as a fraction to which a 
pedestal 13 is joined at this time, is also printed simultaneously. 

[0018] After developing this photopolymer film 71 and forming the island section 9, the island section 9 is stiffened (e). At this 

time, the island section was stiffened on condition that Table 1 , and the sample 1 and the sample 2 were produced. 

[0019] 
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[0020] Then, the ink feed hopper 8 is formed in the diaphragm 7 of the reservoir 6 section by suitable technique, such as laser and 
a press, (f). 

[0021] It is possible to form a spacer 3, the diaphragm 7, and the island section 9 by one by such manufacture technique. Then, a 
spacer 3 is cut for each head of every after pasting up a nozzle plate 1 on a spacer 3, and an ink-jet head is assembled. 
[0022] (Example 1 of a comparison) For the comparison, by electroplating of nickel, the island section was formed on the 
diaphragm and the ink-jet head was assembled. On the diaphragm in which the metal thin film with a thickness of 5000A or less 
was formed, the pattern of the island section is formed by the resist and the island section is formed by electroplating of nickel. 
After removing the resist of a plating mask, a nozzle plate, a spacer, and a diaphragm are pasted up, a spacer is cut for each head 
of every, and an ink-jet head is assembled. 

[0023] (Example 2 of a comparison) Again, for the comparison, by etching of metal sheet metal, the island section was formed on 
the diaphragm and the ink-jet head was assembled. On the sheet metal with a thickness [ which was pasted up with the diaphragm 
] of 30 microns of SUS, the pattern of the island section is formed by the resist, and the island section is formed by etching by the 
ferric oxide aqueous solution. After removing the resist of an etching mask, a nozzle plate, a spacer, and a diaphragm are pasted 
up, a spacer is cut for each head of every, and an ink-jet head is assembled. 

[0024] Thus, the percent defective at the time of conducting a printing check after height dispersion of the island section of the 
manufactured ink-jet head, a dimensional accuracy, the position gap precision of a spacer and the island section, and ink-jet head 
assembly is shown in Table 2. 
[0025] 
[Table 2] 
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[0026] Consequently, the percent defective of island section height dispersion, a dimensional accuracy, the position gap precision 
of a spacer and the island section, and a printing check is greatly improved by this invention. 

[0027] Thus, since the island section 9 is formed with the photopolymer film, compared with the case where it forms by 
electroplating metallurgy group etching, a dimensional accuracy can be made very high. Moreover, since a positioning of a spacer 
3 and the island section 9 can carry out in the position doubling precision of a ********** process, it can make a position gap 
very small compared with a conventional method. 

[0028] In addition, in the above-mentioned example, although the spacer formed of silicon anisotropic etching is used, if a 
precision prescribe is filled, the spacer produced by other quality of the materials, such as injection molding of plastics, metaled 
press working of sheet metal, and plating of a metal, and the process is also usable. 

[0029] Moreover, although the polyphenylene sulfide (PPS) resin is used as a macromolecule oriented film in the 
above-mentioned example Other polymeric materials which can be extended, for example, a polyimide (PI) resin, a polyether 
imide (PEI) resin, A boria ********** (PAI) resin, a poly-rose van acid (PPA) resin, A poly-ape phone (PSF) resin, a polyether 
sulphone (PES) resin, A polyether ketone (PEK) resin, a polyether ether ketone (PEEK) resin, A polyolefine (APO) resin, a 
polyethylenenaphthalate (PEN) resin, an aramid resin, polypropylene resin, a vinylidene chloride resin, polycarbonate resin, etc. 
can also be used. 

[0030] Moreover, although the film-like thing is used as a photopolymer which forms the island section, as long as conditions, 
such as a dimensional accuracy, suit, the spin coat of a liquefied photosensitive polyimide, the photoresist, etc. may be carried out, 
and they may be used. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The assembly perspective diagram of the ink-jet head of this invention. 
[Drawing 2] The cross section of the ink-jet head of this invention. 

[Drawing 31 The cross section of the manufacture technique which forms the spacer, the diaphragm, and the island section of an 
ink-jet head of this invention by one. 
[Description of Notations] 

1 Nozzle Plate 

2 Nozzle 

3 Spacer 

4 Pressure Occurrence Room 

5 Ink Supply Way 

6 Reservoir 

7 Diaphragm 

8 Ink Feed Hopper 

9 Island Section 

10 Vibrator Unit 

1 1 Piezoelectric Transducer 

12 Stationary Plate 

13 Pedestal 

1 4 vibrator unit hold -- a hole 

1 5 Ink Supply Pipe 

1 6 Passage Unit Fixed Frame 

17 Substrate 

7 1 Photopolymer Film 

72 Pattern of Island Section 
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DRAWINGS 




[Drawing 31 
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